[Calcium oscillations and Nod signal transduction in Rhizobium-legume symbiosis].
Rhizobium nodulation (Nod) factors are lipo-chitooligosaccharides that act as symbiotic signals, eliciting a number of key developmental responses in the roots of legume hosts. One of the earliest responses of root hairs to Nod factors is the induction of sharp oscillations of cytoplasmic calcium ion concentration ("calcium spiking"). This response was first characterised in Medicago sativa and Nod factors were found to be unable to induce calcium spiking in a nodulation-defective mutant of M. sativa. The fact that this mutant lacked any morphological response to Nod factors raised the question of whether calcium spiking could be part of a Nod factor-induced signal transduction pathway leading to nodulation. More recently, calcium spiking has been described in a model legume, Medicago truncatula, and in pea. When nodulation-defective mutants were tested for the induction of calcium spiking in response to Nod factors, three loci of pea and two of M. truncatula were found to be necessary for Nod factor-induced calcium spiking. These loci are also known to be necessary for Nod factor-induction of symbiotic responses such as root hair deformation, nodulin gene expression and cortical cell division. These results therefore constitute strong genetic evidence for the role of calcium spiking in Nod factor transduction. This system provides an opportunity to use genetics to study ligand-stimulated calcium spiking as a signal transduction event.